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5-aryl -2,.3-di hydr o- 2, 2 2©r503253)2521i25d ksal 255H28X paXIanDB®, 1- a] i soi ndol - 5-'0l s,

to processes for prepadPhglk H3Blade B 3 2% @38 331 conposi tions
containing them- It _pal?’i‘ g?gﬁg%ﬁ%ag ﬁﬂ% 'Eﬁ%@fcal ly active 5- 10
aryl -2, 3-di hydro-2, 2 (§A 16 3 s orcet daz3d723ah364 1 soi ndol -5-0l s and

2-[4,4 (or 10 5,5)-di #4eX#9Y 484 1508 Sh¥Z 663 ﬁomygisbmzaphenone acid addition

salts. The internedi at 6% 6152'5%% 9%% % ﬁ{&/ﬁ% he invention are
al so novel . The invent %nmﬁr K%ggs z h%S : Taving the follow ng
formul ae [err] (1) : . : '

: (54) NOVEL IMIDAZOLINE DERIVATIVES.

.(71) We, AMERICAN HOME PRODUCTS CORPORATION, a corporation

- organised and existing under the laws of the State of Delaware, United States of
America, of 685 Third Avenue, New York 17, New York, United States of America,

- do hereby declare the invention for which we pray that a patent may be granted to

5 " us and the method by which it is to be performed, to be particularly described in and 5
by the following statement; — . . , : :

This invention relates to cdertain 5-aryl-2,3-dihydro-2,2 (or 3,3)-dialkyl-5H-

_ imidazo[2,1-a}isoindol-5-ols, to processes for preparing them and to pharmaceutical
compositions containing them. It particularly concerns pharmacologically active 5-

10 aryl-2,3-dihydro-2,2. (3,3) dimethyl-5-imidazo[2,1-a] isoindol-5-ols and .2-[4.4 (or 10
5,5)-dimethyl-2-imidazolin-2-yl]benzophenone acid addition salts. The intermediates ‘
produced in the processes of the invention are also novel.

The invention provides new compounds having the following formulae
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wherein R* is phenyl, monohalophenyl, dilialophenyl, mono(lower)alkyiphenyl, di

(lower)alkylphenyl, trifluoromethylphenyl, mono(lower)alkoxyphenyl, .di(lower)alkoxy-

phenyl, thienyl, pyridyl, furyl or 5,6,7,8-tetrahydro-2-naphthyl; R* is hydrogen, halo-

gen, amino, (lower)alkylamino, (lower)alkyl or (lower)alkozy; R® is hydrogen when .
20 R® and R® are dissimilar and when R® and R? are the same they are both selected 2

[Pﬁ'ce 25, ?]



15 [err] (I1) wherein [err] is phenyl,

nonohal ophenyl , di hal ophenyl, nono(l ower) al kyl phenyl, di

(1 ower) al kyl phenyl ., .trifluoronethyl phenyl, nono(lomer)alkoxyphenyl

di (1 oner)al koxy- phenyl, thienyl, pyridyl, furyl or

5,6, tetrahydro-2-naphthyl; [err] is hydrogen, halo- gen, am no,

(lo | kyl am no, . (|1 ower)al kyl or (lower)al koxy; [err] is hydrogen when 20
[efr] and [err] are di ssimlar and mhigzhggr] and [err]xare t he sane they

are bot h’ sgtected—26+Pr+ee—25p}

1,325,065 mhydrogen, halogm,z(ldmtmk ytlt Qgfen)alkdans! RORA, R OVGINAGTY] ans
(1 over) al koxy; Z “he n 2P eﬂd&e@yammypommmmmuﬁom};sané@d
carbon atem rand é& oaﬁpcﬁﬂdsolﬂl epQ{f-ul H!m(a; col pgi cal.l y accept.abl e '
aci d addj'ty on smtperatiophefsehec @ 2 I§§lc \A&;ﬁgl %rﬁ%ﬁ ctlvgy and
are useful for: gﬁl“ Ian G#smmmtypﬂnanmeaml soVSp’kGl ive. '
conpounds. - The n@y@{n fi;pq o B A geaﬁw&e amvidt Itheraeeuhc lbses. .= .

anti - depressantcoxapmmdslatqpr edmh Fi‘n 'aiu on No _
1,229, 6521 hey .do 48 Pszm dﬂaﬁﬁﬁt‘(lo@/er)aﬂ@vl”ll\gllﬁeym tqdoses. - %
They can al's@:. é,y i) 1’) v of fmmtlrwe4 peacion raahm@t&haﬁncka&a hydrol s {"
and rel ated cormea, gr @ﬁgﬁ"ﬁ?ﬁ % k‘1"l'§all-‘*|“§f=ﬁl tNGlclu%Qd:@l 70 (Seri a
No. 1322339) Asarcwm bnyc Amermdayt a{smhalﬁ ngg}%jagy L@‘.%‘”‘X’réﬁ'f’ﬁy’to i ncl udd

H‘_Ua

straight &hd me lhf@dle,(ﬂqermp. rml eti-es rom 1

carbon atons sygh @fgse &%: ofifecndiugtlyand TiThe term
"(1 ower) al koxymut‘l&mkﬂiﬁde P iﬁ hEs &%ﬂ%ﬁ ﬁhcwﬂf—‘!@# contain

froml to 6 ca MnTatt omes:ﬂcﬂie a&n&e and

hexoxy. THe tefif¥ @mmdkxbgrw ms!tedﬁxhnemhr«t en the rrea% to

i ncl ude brom nef, thﬁlllgﬁﬂrdi é mu n%l es lmposs1ble to fix the position 15

Those skill ed gmut Fen@) the h,f_ I g‘iﬁ% WF%N‘FOHM ae |

and |1 are tautemenel asl%«ha@dueeﬁbimm o - 'ﬂ‘t{, £EXists as

the tricy®lic RRERes i wg{;aa crwdsaaqdfonhen Ph@roclycmddb:hpo&fds,smlig (1) oxXi sts

as the benzopheagness WH@A th rﬂéxdﬁig d5i- ﬁ@t&m lst Bif Bgnsnhice Newhe

conpounds ar e gribpHNed -dNesmélay dednot p ebie gé’ﬁf% Jiky um’@

gem di al kyl grggﬁc; %‘B BrRend Wetlhhﬂs@tﬂicainﬂﬁeﬁce ialk g,g@“rﬁound exi sts

as the benz % : _-;;ﬁsgﬁs%arl o@”@}“@l @tal!nsd fis & 2PRialyD&int-i on pf t hed

gem di al kyl graobhpﬁur OF. fhe 22-Bdlk tedm4.ncq;_|\|_ group. ’
Hence, the 2- (uge mrldluafekryﬂmﬁaaten}fthBQibi%%é %P:Eg %““q“&e fggg%g ddi ti on
salts arg nan’%’% ”A‘(:—'Eéc'ﬁ ple iss erhploved bi¢reig) ahhwﬁpm,tr‘i 5 |t§at| s in *
conform £y wit stﬁm%o?mdso °é5-ebrrpounds set #sorth
i n Het er ocycl igiateqpiiheliniidite with

' ?&cﬁ‘;ﬂlﬁhg’i‘* A grlies aeald, gro- pp 198,

199 and 238, mmealnwhepremmﬂum
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40 wherem RY, R2, RS, R‘ .and R® are the same as_herein above d

| ] efined and R*

, organgas?lpﬁonyl .gtoup.” RS is preferably a- (Iower)alkylsulphonyl phei?laﬂph?n?? 0
anono op] enylsulphonyl, dlhalophenylsulphonyl mono(lower)alkylphmylmﬂphonyl,
l;élo;veglggallk};l:rullxﬁllllinj‘r}mﬂphc&nyl otr, ((lloweg)aclkla?;yphenylsulphonyl The compounds hav-

;.. ~1ng general for arc describe
s (St N 1355005 - an ed in our Application’ No. 20997/72

Concentrated . sulphuric acid of 75—100%, strength is cmployed in converting. 5

compound V to compound VI. Generally, no criticality attaches to the use of a



York, 1957. \Wen the im dazoisoindol-ol formof tautomer is forned, the
tautoneri smof the HN-C=N- noi ety does not permt any absolute prediction
as to positioning of the gemdi.al kyl group. Wien the steric influence of

t he gemdi al kyl group is 30 considered, the probability is great that
the product obtained is a 2,2-dialkyl com 30 pound. Gas chromat ographic
studies indicate a single conpound is isolated and not a m xture o t he
2,2-dialky] and 3, 3-dia]kyl isoners, 1 he avai |l abl e evi dence doe ot
concl usiysl i o i3 z_?%‘al kyl
com. poqu thmhhebmtcbmmmahaﬂm&e it ie fifedvaly © (hrdpexe @heimidakd- h it is
bel i eved t hat i3dindel-ol- h@*réom rFex:mmele,r ssdlum cerb@ala,l sogiym chydroxide, potassium "
2, 2-di al kyl t mﬂ ' ;'éethogsls tha:nxratthe mlgwt:r’ermm olic solutios
f or nul ae . andof the DERM rﬁo%l P’S{ﬁub@rlb@éle
pht hal i m di ne alkahdls'includa

npounds of

é

§ 5
inuhmg Aidno bpaacﬂsul phuric aci d and; i-f desired,.

subse- quently tr%ﬂ%@%@%ﬁmhﬂwlmﬁmﬁmbefrma{feﬂm [err] 40

whegein R [err] Sand’ [err] are. the sanme as herei n above def i ned and [err]

is an 46: organosul phonyl oupr|. ref erably a. - .

(1 oyer) al kyl sul-phonyl.,. phenyts-ul:-p faonipay,epheny! sul phonyl

di hal ophenyl suf phonyl; ran(lower-c, enyl sul phonyl; - -=

ey S
di (I'ower) al kyl'suf* phenyl sul‘phony® or (I ower) al koxyphenyl sul phonyl The
conpounds hav - ing general formula V avr

e described and clainmed in our-
Application No. 20997/72. 45 {Serig@l YNog 1325066) Concentrated sul phuric
acid of 75-100% strength is e picm -gommfer ti ng conpound VI .

General ly, no criticality“attache ' @ WS5e of a - 1,325,065 particul ar
basi ¢ conpound when the sufphatga salt ®Ws treated.to .prepare the inidazo-

i soi ndol -ol base form For" exanple, sodium carbonate, .sodi um hydroxi de,
pot assi um hydr giereleR?, G, RQGR!,URS: ﬁuq&r@@mermﬁnebandrxeﬂa nibgeA akdpe t aut oneric
aci d addi¥i on T tulphenatiop is losuallyr eppduced in pyridine,pe.g fae R7°€dtortdf HWoldr ot 0 s¥t urat e
a lower al kano?r urs AR 4t s“mbl ‘E‘!‘ﬁ%m iveouy ﬁm%ﬁlmtﬁé%dﬁ%’?nd with
hydrogen chi Orfo é g&' t is evg.por %m riﬁﬁd met hanol ,
et hanol and prw;&ao anerT eanrmar br@dn& s6lvdnP lﬁd&fahaéthdﬂ;ldﬂlofhes rra be
prepar ed 18s f ofelnpwsbeniens. The Pormerlﬁeaerﬁr{t@ranil ﬂ% eapagiedaboy
def ined and X % geside] By % da lower gliggolg {111‘8 fal |y
ConélUCt ed in pg’”%e thalﬁm n 5 edtlgr tilé-ﬁj[dﬁﬂfsxls ofgfmﬂdaz&sﬁmdolone 10

g or by reaction of the ¢-aad chloride of an o-aroyl—benz01c acid-with the appropriate

: 20 1,1-dialkylethylenediamine : _

® A o
EZI :n “Kis
s nr-\vwws_ o
: S o i- nnz-E-unz
i 'n'-
Chllﬂz-ﬂﬂz C HHZ

. wherem R1 R2 R” R‘ R® and R®are thesamcasheremabove deﬁned : o

v " "The 1m1dazmsomdolone compounds may be prepared. by condensmg a 11-d1-

; alkyleﬂnylenedlannne w1th the appropnate o-(aroyl)benzoxc acld _

; v SR ' ‘

el 0""2-”2'?'“2 el .

wherein R%, R2, R®, R* and R® are the same as hereinabove defiried.



8 hours, although other suitable organic or aqueous solvents with -a base.
such as sodium carbonate or triethylamne may be enployed. The reactants
can be refluxed for about 12 to 24 hours, then the solvent is evaporated

and the residue is partitioned between water and an rmm Sci bl € or gani C -
sol vent such as ethyl acetate, ether, chloro- 15 - formor benzene. The
organic portion is separated and then the solvent is evaporat ed. 15 The
resi due i %ecrystal l'ized from a | ower alkanol such as: nmet hanol , et hanol

or propanc¥’to yield the sul phonated p#5dct. The phthalinidines may be

obt ai néd by 't he - hyeé phi¥fbisinadlonddmhybelgésted By Q&h@i@ﬁe?&c@&i&%ﬂn OLtt he
[err]-acid chl @nmrdreblpfmmc golwant \shchbenwbem, - deizche\kildne,t bMorafm ambont € 20

1, 1-di al kyl et’ h!W idine. ‘The flask should be equipped ‘with a : amtor -and
20 [err] kerr] hGbos f%ﬁﬂ ﬁdﬁﬁﬁ“ﬁ&%&% oy e defined.
The i m dazoi soifsostodmn chfe pf SboEh : ﬁﬂdlﬂc@s 1, 1-di -

al kyl et hyl enedpbpij enmwelﬂhe apﬁreprr ate 0* %oyl ) benzr c:aci d: [e r]
1'0- ~11YL1¢

- 25 [err] whengifid SFPcdstt “%am"“g‘iéf‘ Wﬁf”“e" | .

1, 325, 06530 one (D) with a strong acid such

prepared hy refbksuxarmglt"he cbi darnemberotstalﬂed msxﬂﬁaiily gB-gpylgani c

sol vent such &é‘d!aéﬂy Eob-saphydadH-iy I‘al(* tbon et 1 achl ori de
or pyridine. - g’}fe ap &t e %‘Fﬂ "‘al e dgmine {Bhr  and t he
usual period o ux 'S 4  hours, The solution is then extracted

w th water and the organrc | ayer is evaporated In vacuo to a solid residue.
On recrystallization drom han et hyl cet a e, he2<aneacet one or
chloroform the im dazor 3 O’#ﬁ,, obt ai. n yield. The conpounds
of formulae | and || can, -ube pr}sparea Dy Ha 9b-aryl -

2, 2-dial kyl -1, 2, 3, 9b- tetrahyd’ro 1- (Borganosul hortyl] 5Himdazo[ 2,1 -

a] I soi ndol - 5 100 .. -one (D wth a sllvqwﬂgonamld such:- as -sul phuric acid,
and, if desired, form ng'_the uﬁ. 10 base f-orm Il . The c-orr_pou-n'ds D - can be
obt ai ned by or gano- sul pisg i a 9b-ar N :

2, 2-dial kyl - 1, 2, 3- 9b- tet -g_n - Stz - /-\r,ﬁ@pndor -one (O which

in turn is prepared by -.de s&ng an aro ha Nzoie-aeid (A) vmth a
1, 2-al kyl ene di am ne (B) as { ated by the 1"0IIOW| ng :

wherein R*, R%, R R* and R® are as defined above and R’ is an organic residue,
eg a substltuted or unsubstituted hydrocarbon group, e.g. (lower)alkyl, phenyl, mono-
halophenyl, dihalophenyl, monoalkylphenyl or dialkylphenyl (that is, R,SO,— is. an
organosulphonyl residue whose nature is not critical).
20 The compounds of formulae I and II are pharmacologically active as anti-de- 20
pressant agents when administered orally to mammals.
The compounds have been orally administered to a group of six mice (3 males
and 3 females). One hour later the animals are challenged with reserpine, 2.5 mg./kg.
administered intraperitoneally. The degree of ptosis for each eye was determined at
25 one and two hours post treatment. Prevention of reserpine ptosis is an indication of 25
anti-depressant activity. See Rubin et al, JP.E'T. 120, 125 (1957). Controls are
simultaneously run with amphetamine and imipramine. The compounds of formulae
I and II were. found to be Aactive in mice at a_dose of about’ 095 mg./kg. when .
administered orally. : : S S
30 The compounds have also been tested for anorexxc acuvxty accordmg to the fol— 30 -
lowing procedure:
Male Charles River rats of between, 120/ and 140 grams are trained to drink 3
sweetened condensed milk from ‘a graduaned drinking tube. After a short learning '
. period the animals are placed on a routine of watér ad kb for 24 hours, standard :
35 laboratory chow for 22 hours and :sweetened’:condensed milk for 2 hours.. The 35
volume of milk consumed is measured at 30 minutes as well as 2 hours. The animals .-
. are weighed every day. This schedule is maintained; 5 days a week over a period of
several months. Drug trials are fun on Thursdays and changes in milk consumed
aud 24 hour weight changes are compared with the average of the two days before
40 - drug administration. Animals are tested as groups of six and one group is given 40
" . saline each week to serve as conu'ol Drugs are usually admmxstered mu'apentoneally -
in saline or orally in water. . . _ " .



[err] [err] 15 [err] wherein [err] and [err] are as defined above and [err]
IS an organic residue, e.g. a substituted or unsubstituted hydrocarbon
group, e.a. (lower)alkyl. phenyl, nong. hal ophenyl, dihal ophenyl,
nonoal kyl phenyl or dial kyl phenyl (that is, [err] is an organosul phonyl

resi due whose nature is not critical). 20 The conpounds of
formulae | and Il are pharnacologically active as anti-de- 20 pressant
agents when adni ni strered! orally to manmal s. The conpounds have been orally
adm ni stéged to a group of six mce (3 males and 3 females). One hour | ater
the ani mekgiare challenged with resebB#A® 2.5 ny./kg. adninisteredys’
intraperitoneal ly. THIQ@mieRaCH & inRh@al B A nhPRGEp RN RGeS iglhgaed dt 25
one and two houresels upttouomgr/kmmodyﬁr POl on of Treserpine ptosis is an

i ndi cati on of tprﬂmdt: by Bednveution pongain bgsic nifrofgaE. T. 120,

125 (1957) 4 Conﬁml ﬁ%“‘ g “‘?’?‘?" Y%'Tﬁg.gﬁ %%ﬂ@
i m pram ne. Thesaq‘;g)rmﬁua rh c, ctivé in

m ce; at a dose difricalpotatic, Gna%:, Blyéaniy, bdnmwadhmh,l &Iue:feﬁlﬂ)hmﬁ(a

The conpounds hehRPBC &Gidso | ) b ested for _anor exl C act1V| ccordl ng to the
fol - 30 1 i ng, s el pas @mﬁm ikl o 40
grans are trai neﬁmhﬁacdﬁtau rom a graduat ed

dri nki ng tube. Aft&iy ssut@tematnextbawmmngc pre cdnce wdd@oartpataﬁs pmrma tmled on a

routine of wat eW"%q“I"F‘bI‘Wi;h g solid, liguidh i fchow f or

22" hour s a0 SvhELAEL s A SO umﬁw ey T e Vol

of m |k consuneskents Nty edlubilisers OSIiapeﬂdiigeSgeats, e ani mal s
are wei ghed evet dtSanthvhemmgmﬁtslahﬂnmmwﬁﬁda Qndydmtpﬂ over

period.of sever J;ﬁg’t £k ‘%alﬂifgﬂé ifise artive mered ’s‘“a‘ﬂ s Bhanges |n
m1k consuwed a &A’ mg)ggg 4. ,ﬁuerag@ of

the two days befabiee pﬁdimbly coﬂthingfrﬁﬁlm 1ﬁ|991’/,r, Pref@dbly 20-3084, Sayai'@ht osted as

groups of ‘six apfiveongedianb §pi tﬁbls d\carpiers axg Maghediym Ve as
Sont o o ups” HERoRATE ey AL AEER NS TECUDE LS. St ne o

orally in asat er gon” is ihtesiée ude the formulation of an active ingredient with encapsulatmg 1% The
conpounds of t hmateniwy entarnen talgise M o4psilaini hidh ﬁ etd fngredidne (withr @ atidohtat dosage
L)

| evels of up to°%§ ﬁgsur@sndsbbycamgwtch in Tisesiagiomyguia Bimidatly f or mul ae |
provi ded byt he"F RN Tl iR AL ool o068 vupeosons, caulsions, syups

and elixirs. The active ingredient can be dissolved or suspended in a pharmaceutically 30
. acceptable sterile liquid carrier, such as sterile- water, a sterile organic solvent or a
9 mixture of both. Preferably a liquid carrier is one suitable for parenteral injection.
' Where the active ingredient is sufficiently soluble it can be dissolved in normal saline
as a carrier; if it is too insoluble for this it can often be dissolved in a suitable organic

35 solvent, for instance aqueous propyleme glycol or polyethylene glycol solutions. 35

Agqueous propylene glycol containing from 10 to 75% of the glycol by weight is

generally suitable. In other instances compositions can be made by dispersing the

finely-divided active ingredient in aqueous starch or sodium carboxymethyl cellulose
solution, or in a suitable oil, for instance arachis oil. Liquid pharmaceutical com-

40 positions which are sterile solutions or- suspersions cin be utilised by mu'amuscular, 40
mtraperitoneal  or subcutaneous injection. In many instances a compound is orally

active and can be administered orally either in liquid or solid composition” form:.

Preferably the pharmaceutical composition is in unit dosage form. In such
form, the composition is sub-divided in unit doses containing appropriate quantities

45 of the active ingredient; the unit dosage form can be a packaged composition, the 45
package containing specific quantities of compositions, for example packeted powders

or vials or ampoules. The unit dosage form caa be a capsule, cachet or tablet itself,

or it can be the appropriate number of dny of these in packaged form. The quantity

o of active ingredient in a unit dose of composition may be varied or: adjusted from
50 1-mg. or less to 500 mg. or more, according to the particular need and the activity of 50
the active ingredient. The invention also includes the compounds in the absence of

carrier where the compounds are in unit dosage form.

. When the compounds of formula¢ I and II are employed as anu—depressant
) compounds, they may be administered to mamithals, e.g. mice, rats, rabbits, dogs,

55 cats, monkeys, etc. alone or in combination’ with pharmacologically acceptable carriers, 55
the proportion of which is determined by the solubility and chemical natute of the
compound, chosen route of administration and standard biological practice. For
example, they may be administered orally in the solid form containing such exci-
pients- as starch, milk, sugar, certain types of clay and so forth. They may also be

60 administered orally in the form of solutions or they may be injected parenterally. 60

For parenteral administration . they may be used in the form of a sterile solution .
conta:mng other solutes, for example, enough saline or glucose to make the solution
isotonic.

‘The dosage’ of these compounds will' vary. with the form of administration and :
65 the particular compound chosen. Furthermore, it will vary with the particular sub- 65

—n




atons formng acid-addition salts with pharnmaceutically acceptabl e acids
and the 5 I nvention al so provides such salts. Suitable acids for the
formation of acid-addition _5 salts include hydrochloric, hydrobromc,
sul phuric, nitric, phosphorl c, acetic, Tactic, Trtrte—+tartaric —malejc,

gl uconi c, benzenesul phoni c, toluenesulphonlc and met hyl sul - phonlc aci ds.
The invention further provides a pharmaceutical conposition which conprises
10 a conpound provided by the invention, which may for exanple be-

m croni sed,6 and ~ 10 a pharmaceutical | acceptable nonet oxi,c carrier. Any
sui tabl e car ' ran’3 Ssed to pr epare t he’ pharnaqeunjca

conposi ti ons. T naatemp@@ezwyp&eau{,éae Gifids SIS aU| —eh—H guiwd or
mxture of a. soﬁﬁ" %“T‘ﬁqlﬂ% of sl conlpdund, mlﬁtlé@dief%% & Ypovvders
tabl ets and Cam&ae,sﬂze pounds

Eili‘n'i“d%’r piider tlmadimm 10 ysubstances
whi ch may, %l 'so- ﬂfalslefel thmwul l‘ﬁ@g‘ﬁ%‘ glesirpiyy pdngigistired atSH d,fbl lisers,
suspendi ng. ager m&w@e%tabret di si n‘feeaﬁ?"]ﬁ‘iv %@Wsnyhamean akso be
encapsul ati-ng- mat ern Rl bave beemmsldedars iliugfarei e idveddone! Y di Vi ded sol i d
which is i.h"admixture with the finely d|V| ded active ingredient In tablets ,

the active i ngredkenlt is m xed Wit hEXRaBf ¥ iier - haV| ng t he necessary bi ndi ng
propertiem i 28m1 of 1 ‘1!;3 Fiﬂn’rﬁble& ba,g(qc ;n?d -t he . shape and
si ze desired. Eb&at&ow&% e W’W@bll&elte&:x afseﬂaab 2&4 lé

99% ' pr ef er abl gadlbe &Qﬁai;c b&wﬂm wg&‘u’g’a q gphutipm ¢ ragae&ﬂtw, aifgabl e sol i d

1 eebrgstaliagpar , | act ose,
h’P'FﬁTdB@@yl-sodl Um

; Naigb; cpeng butter. The te
aT lfqelaﬁe f or. rrul at.ion. of an ct ive

lethylene di tha-capsul ein
whi ch theoacti ve sl

tiail ' l-ﬁb-phmﬂ-hﬂutmdaiolpg i's surrounded
by carrier, WH2, ta] ifofdal Lbsie;! Gﬂ;’e w,mﬁh{m&% F(h% _ymg&g(het s gre

i ncluded. Ster] 85’} (ot diedimw)t 'I%BS%' rile solutions,
suspensi ons, ezr"rh“l,”s'famg"d Wfaps 30 déﬂ%ﬁ Xf s dimethal 34 - ineid ngr edi ent

can be dssol 6 ahz6]0,1 54 gf‘PFPPEFnﬁhai ﬂs&eleuﬁen-ﬂghrby 2,23%3 gs;pg{ep abl e sterile
liquid carrier, Buchlons- gu er4 vent or

) §%§r| | e organic :
m xture of bo?rPPYI‘F’F'e'ﬂlémmlya]Bodmoqﬂb ar’rz’l i %rahydE0 s 2i ¢ mithg fBr par ent er a)
i njection. Were the active i ngredl ent I.s.sufficiently soluble it can be

carriers are nm theasrisoshamai 981@%13&

pectin, dextrifyy ' ] %ﬁﬁﬁ’?g W?E‘i

car boxynet hyl Rbﬂixd Ld:,es
"conposi - 25

I ngredi ent w t

difssol ved in noraredutialof B§ 525 LE 2.f it is too insoluble for this it
can oftéR be Himbof \I',G{illahﬂxoé-xﬁéﬂi p?d% m%’f‘@m 150 mis of whisde; anfiOr | NSt ance
aqueous :pr opy%ﬁﬁ%" otefluxing plod. yimeorni| DG o H"émﬁh a Wer AQUERBUS
propyl ene gl y@&t,usc ﬁ;ha'm aW' to]dyrdes aiﬂ%:e :hg Efg‘%\el ght. i's
gener al I% sumakiggé.&mo@goﬁ%né ﬁ é§b :
di spers gt { I'El, ?2956‘ in aqueous st arch or sodi um
car boxynet hyI NL!MS or in a sw tabl e oil, for instanae :
Sorat ons Lram'““mdfm £ g *‘é&:; R0 e A Mg <1< ool
i o], e Topyl- : _
i ntraperitoneal- subcut aneou ] ect ion. In many instances a conpound is
orally ; : S
'Y 40 A solution of 40 of Gbmz%;iﬁffpm 3d . °
zoic a 6 _
Propanl;eéﬂ tnxd 150 ml. of toluene is refluxed in g gask e(:l:;p:df vi:tzh‘;lmmo'z'meth}'l--
portion is evlgg elgl‘lit hours the solution is extracted with water a;"gte:heseparator
5 1,2,3,9b - mufh‘);ﬁﬁ, t‘;bdryn?s 'll‘he residue is recrystallized from ethanol totztuti;n;
i—::le, 6;;,15 146-—9°C, . pl eny = 2,2 - dimethyl - 5H - imidazo[2,]1 - a]lsomdol- 45 "
d for ClaH N O: ’
Foung G 7735 50 o, Nc , 77.67; H, 6.52; N, 10.07. :
. epeating ﬂleahove procedure the foll, ' B
5 : - > ollowing com . N
° o534 = dichlorophenyl) - 123,05 - teua’f‘gﬁs are prepared: ’
: imi azzg[lléagtlhsoindol-s-one ¥ 22 dxmethyl - SH. 50.
iethyl - 9b -
2, l-;z]21ssomdol-5-one, and@ fiuoropheny) - 12,3 9 - tetrahydro - SH . - imidazo,
55 9b-teu'ahYdm-2’2-dlmethyl'%'@'IOIYD-SH-mndaZOIZ 1-a]1somdol-5-one
A EXAMPLE 4. N
A soluuon of 35 g of o-(p-bromobmzoyl)benzmc acid, 125 ml. of toluene, and 3

50 ml of 1 2-d1am1no-2-meth Ipro
separator A;ter refluxing six ,’,’oﬁrs aﬂx:: is reﬂuxed in a flask equipped with a water

layer is evaporated to dryness in vacuo. On recrystallizatio



active and can be adm nistered orally either in liquid or solid conposition
form Preferably the pharmaceutical conposition is in unit dosage form 1In
such form_the conposition is sub-divided in unit doses containing
appropriate quantities 45 of the active ingredient; the unit dosage
form can be a packaged conposition, the 45 package containing specy8ic
quantities of conpositions, for exanple packeted powders or vials or
anpoul es. The unit >dosayje form can be a capsule, cachet or tablet itself,

or it camsbe the appropriate nunber any of these in packaged form The
quantityspf active ingredient in &20mrY L L] e vari ed
or adjusted frOBeERd 9b - (plbrbEoph@¥l) |-€5X53,900- 2RohydB. - 2L -NE@mehylacsypr ding-to the
particul ar neduideid,ltdjioimol-3-viet np.p.dB5—HC.t he active ingredient. The

i nvention aIsggﬁﬂEWﬁgﬁﬁﬁgﬁéﬁegﬁgﬁﬁﬁé§IF63$H$7é&sence of carrier where the
conpounds are’in Uﬁ} “dbsage’tbrm When the conpounds of formulae | and |
are enplgyed as anti-depressant CEXgMPLEIS, they may be administered to

mangal s, e.g. ni et thetprocedupentfi Examplesolyst isS@peated to eoa@es;%e,_mkve_g@{e etc. al one
or in conbi natiigtel ?gf:‘gg fggl%g%(ggl’l‘fy im_ 5 ’aﬁﬁgf"-l}gg}“g{?ezr"g?‘ky'SS t he
proportion of PCH 'S det érm ne y'the solu HF.?yPaﬁﬁ chem cal nature of

t he;compound, chosen route of adm nistration and standard bi ol ogi cal

practice. For exanple, they mayshe.adgi njskered orally in the solid form
iRk, - sugar certai-n types of clay

cont ai ni ng -such: exci - pients as-g AL oocert
and so forth: They may al so-be ¢~ ~ladmi-nistered orally ¥n the form of
solutions or they may .be injected arehterally. 60 For parenteral

adm ni stration they may be used in the formof a sterile solution

cont ai ni My ot.I‘Yé_?“"%éh&f’ S R prsh R ageapisllews: enough- sal.ine or glucose:to Alke the
sol ution isotonjc.:: The dosage of. t hese conpounds:wilkl svary i th the form of
admini stration-and 65 = {he: pdrticular’ conpeund chosen: Farthernore, it
will vary with the particular sub- 65 6 :

6 1,325,065 ject under treatnment. Cenerally, treatnent is initiated wh
smal | dosages substantially | ess than the opti num dose of the conpound.

Thereafter, the. dosage Es;{nqreased by small increnments until the optinum
effect under the circunstances is reached. In.general,.the conpounds of
this invention are nost- désirably adm nistered at -a con- 5 icentration

level that will generally afford effective results w thout causing any
harm ful or deleterious side effects. The follow ng exanpl es have been
added to illustrate the invention: EXAMPLE 1 A solution of 50 g: of

o- (p-chl orobenzoyl ) benzoi c acid, 100 m . of toluene and



10
equi ppedwith a

40 nl of 1, 2-di am no- 2-net hyl

wat er 10 separator. After

-propane is refluxed in a flask
refl uxing for seventeen hours,

the solution is extracted with water and the organic portions evaporated in

vacua to a solid residue.

obt ai ned

5H i i i'dazo[ 2, 1- a] i soi ndol -
69.34; H 5.17; N, 8.99; d

for [err]; C
C, 69.21; :H 5.
appropri at®

On recrystallization from ethanol
9b- ( p- chl or ophenyl ) -
5-one, mp. 132-.40[err].
11. 11.

1n a simlar

15 Anal .

40; N, 8.65; G 11. 30.

there Is

1, 2, 3, 9b-t er hydr o- 2, 2-di net hyl -
Calc'd
15 Found:
manner, - reacting o

1. 1-di al kyl et hyl ene dlaﬁﬁﬁ%@”mnth o- benzoylben20|c aC|d§}there

are obtai ngd}

1, 2, 3,9b-tetrahydro- 2, 2- dlethyl
2,2 - dlethyl

20

- 5H - inidazo
tetrahydro -
-am no- 9b -
5H 25
25 7- chloro -
2- EXAMPLE 2.

150 m . of tol
a flask equiﬁp
ni net een hOUrs
evaporated to

al cohol to obt
i mdazo[ 2, 1- Q]
[err]: C 722

72.83; H, 5.86]
trimethyl 9b
1,2,3,9b-tetra
i soi ndol - 5- one|
3. -

o- benzoyl ben%o
m . of toluene|&s
After refluxin
tol uene portio
from ethanol

- di net hyl
Calc'd for
N, 10. 15. Repga
prepared: ®

5

Rl

21
(p = fluorophenyl)
i mdazO[ 2,1 -a]isoindol -

[ er

9b phenyl 5H—|n1dazo[2 1: a]|50|ndol
-9b - (3,4- diiodophenyl) - 1
20 9b -( 3,4 - diethoxyphenyl) 1;2,3,9b‘4
di net hyl 5H - imd-:azo[ 2,1-a] isoindol-5-o0ne;
12,3, 9b - tetrahydro -
5-one; and _ _
(4- et hyl phenyl )-1,2,3,9b - tetrahydro 2 -
sol ution of 50 g. of 0- (p-fl uorobenzoyl ) benzoi c
Je,-ne anﬂ 75 R . pofpl,2- B Ng; Zemet hy psopgnegi s r
V\%‘t %r?ﬁ 2 @ @p@r aﬁor'ﬂ %t ﬁe?ﬁ %fi
soﬁut‘ro § ekt rctied Bii h Ga The olﬁlerﬁa
ryness and the residue is-. recrystalllzed from aqueou
hi n 9b- (p-fl uorophenyl)-1, 2, 3, 9b- tetrahydro 2, 2-di et

ioundoL 5- on.e,,..mE~ _108. 1:L0[.er ré. __35 - Anal __CaLc
Y,

Nﬁgi%%s?g garl gl% g 9§ gt& g‘l grggoizgz

dazo [2, 1-a]i soi ndo
hydr o- 2, 2- di net hyl - i mdazo[ 2,1

2 -

9b-

2,2: di pr opyl

met hyl

5-one;

, 3;9b-="tetrahydro

7.

aci d,
uxed in

yer is

~

D

hyl -
d-for
pund: C,

La]
EXAMPLE

9b- phenyl - 9- propyl -
re prepa ed 0 g

Cl .g g | &M .JO- (0] n N
CEELEL EsBEL s EEEE

gen

The residue is recrystall
- te&rahydro - 9b - pheny

N is evaporated to dryness.

[ 0 obtain g5 1,2,3,9b

H imd 0[2,1 -.a isoindol -
B 6852; % 0. 0

il e

[ o] ~

=)

7.885;
0 d§‘
o

\‘

r-mh gl

T-meghyt
_mmy

ou

7
f

— T

%?

H
b
E

8-pr5iaylarm

B]
tgn

g 5
& =

7-ch$r°\1
w@x}

z

7-e

m-and p-trifiuoromethylphenyl

2,5-dipropoxyphenyl
2-furyl
5,6,7,8-tetrahydro-2-naphthyl

2,5-di-n-butylpheny!

3,4-dimethylphenyl
p-methoxyphenyl
2,5-dibromopheny!
3,4-dimethoxyphenyl
2-thienyl

p-propoxyphenyl

2-pyridyl

- p-iodophenyl
o-chlorophenyl
phenyl
pheny!
p-~chlorophenyl
m-chlorophenyl

p eight hours the solution is extracted with water anE

-one, mp. 146-90[err] .

of
150
the
zed _
| - 2,2°
Anal .
6. 88;

<L

. 3,4-diethylphenyl



50 9b - (3,4-dichlorophenyl) - 1,2,3,9b - tetrahydro - 2,2 -

di net hyl 5H 50 2,2 - diethyl - 9b - (p- fluorophenyl) - 1,2,3,9b
-_tetrabydro - BN . inidazo [2,.1-alisojndol-5-one; and

1, 2, 3,9b-tetrahydro-2, 2-di net hyl -9b-(p-tol yl)-5Him dazo[ 2, 1-a] i soi ndol -
ne. 55 EXAVPLE 4. A sol ution of 35 g. of

o- (p- brom)benzoyl)benzm c acid, 125 nm. of toluene, and 50 .m. o

1, 2-di amgno 2- met hyl propane i's relfgzg in a flask equi pped Wi ! ' a
wat er sepe a 2 7

! , ] ed with
wat er. The toI uene Iayer is eva CEEHKMBLEBD dryness in vacuo

recrystallizai. A2y 1.51;_ -
7 is obtai neﬁ,’,’lJ °[2’1 ] ' g e Pl : % hydr ,2 - di met hyl
6\ i'd fagr [err]:

- 5H ipl daZQ£d2th3n a sblﬁlob ﬁte 1ﬁih@d1at fz&&
C, 60.51; H, anfl @@hed Nyith 7ac@ahe thluml 2—(Eamﬁ®2-&mhylbtopﬂ)-9@-chht0pbhﬂ)ﬁ-

EXAMPLE 5. BFS repeated t condense an
Lﬁq‘ ué}ﬁ%gt%_/\iﬂ%%“ % %ﬂ. aC|d, t he

approprl ate gheje
fol | ow mg 2, dndli Galc brc.nHmNzaog c, 65.35; H, 579 N, 8.47; Cl, 10.72.

10
9b-aryl -1, 2, €°®é—€:e&5ﬁ&ii§?:dr7érl$r&4i3n€ld 1 a |50| ndol - 5-ones are produced:
[ etr ] 10 i Cr 2, -dlalkyl—

10 8 M?g&rﬁe %ﬂggﬁw 1 a]1som - -oneso)pmnéﬁ‘5 [ er r] [ er r] g

~amino-2-ethylbutyl)-3-hydrox -3-(3,4-dnod hen;
1, 325, 0865 EXAMR:- ﬁmﬁ-methyllpm%)y[)gd: 8& hen(;g)-3-hydroxyphthahm1d1ne,

9b- (p-chloro e'$1mﬂ-%(Zzaﬂsmgﬂopf?lé’!nﬂﬁﬂgrﬁfmﬂ@mzhewlh%hﬁ?k%ﬂahmdm,
I m dazo[ 2, 1- | |5 ] ar eg !g Ex’glgp ag.e100 m . of 50%
hydr o- -chl ori c§ |ag Zrﬁt@%ﬂ&ylfﬁcg&ggy b2 SsS u on occurs on
heating for ten m nut es; aEXAMRIﬂh;a S(l))| [ dah%egizns to 1|osr eci pi tate

010! -t ro-2,2-dimethyl-5H-
| mredi 2%l y. 5.3%0 E*n]elsom 0(;1%,&3? girgparggert u}:é %}(793@? 4 i

ample and 150 ml. of 50%,
hydrochlonc acid is heated in a steam bath. After ten minutes a clear solution forms;
then solid begins to precipitate. The mixture is heated for an additional ten minutes,
and then cooled, filtered and washed with acetone, The solid obtained is 2-(2-amino-~
- 25 2-methylpropyl)-3-(p-fluorophenyl)-3-hydroxyphthalimidine hydrochloride, hydrate, 25
m.p. 177—180°C. dec.
The hydrochloride salt-is neutralized with sodium carbonate solution to obtain

s the phthalimidine base, m.p. 196—9°C.,
Anal, Calc’d for C,,H,,N.FO,: C, 68.78; H, 609 N, 8.91. :

30 Found : C,6883H61¢8N899 30
_ Similarly 2 - (2 - amino - 2 - methylpropyl) - 3 - hydroxy - 6 - methyl - 3-
s ; phenylphthalimidine; and 2~(2-ammo-2—methylpropy1)~3-hydroxy-3-phenyl-4-propyl-

' phthalimidine are prepared.
EXAMPLE 8.
35 A mixture of 48 g of 1,2,3,9b-tetrahydro-9b-phenyl-2,2-dimethyl-5H-imidazo 35

{2,1-a}isoindo}-5-one, as prepared in Example 3, and 150 ml. of 50%, hydrochloric

acid is heated on a steam bath. A clear soluuon forms within fifteen minutes and

then reprecipitation occurs. After heating an additional five minutes, the mixture is

cooled and filtered to obtain 2-(2-amino-2-methylpropyl)-3-hydroxy-3-pbenylphthal-

40 imidine hydrochloride, m. p. 252—5°C. (dec.). 40

- The above-prepared hydrochloride salt is neutralized with sodium carbonate

solution to obtain the phthalimidine base, m.p. 172—3°C.

Andl. Calc’d for C,.H,N,O,: C, 72.94; H, 6.80; N, 9.45.

; Found: C, 72.80; H, 6.93; N, 9.32.

- 45 Repeaung the above procedure, the following compounds are prepared: 45
2-(2-amino-2-methylpropyl)-3-(3,4-dichlorophenyl)-3-hydroxyphthalimidine;
2-(2-amino-2-ethylbutyl)-3-(p-fluorophenyl)-3-hydroxyphthalimidine; and
2-(2-amino-2-methylpropyl)-3-hydroxy-3-(p-tolyl)-phthalimidine.

¢ EXAMPLE 9.
- 50 A mixture of 33 g. of 9b-(p-bromophenyl)-1,2,3 9b-teu-ahydro—2,2—dunethyl—5H— 50
imidazo[2,1-a]isoindol-5-one and 120 ml. of 50% hydrochioric acid is heated in a
steam bath. A clear solution forms within ten minutes and then reprecipitation occurs.

; After heating an additional ten minutes, the mixture is cooled and filtered to obtain
2-(2-amino-2-methylpropyl)-3-(p-bromophenyl} - 3 - hydroxyphthahmldme hydro-
55 chloride, m.p. 227—230°C. (dec.). 55

The above-prepared hydrochloride salt is neutrahzed with sodium carbonate

solution to obtain the phthalimidine base, m.p. 194—6°C.,

‘Anal. Calc’d for ClsHl,,NzBrzo C, 57.61; H, 5.10; N, 7.46.

Found: C, 57.37; H, 5.19; N, 7.29.

60 EXAMPLE 10. 60

When the procedure of Examples 6—9 is repeated to hydrolyze an appropriate

2,2 - dialkyl - 9b -~ aryl - 1,2,3,9b - tetrahydro - SH - imidazo{2,1-¢]isoindol - 5 - one,

as described in Example 5 the cotrespanding 2~(2-amino-2,2-dialkylethyl)-3-aryl-3-



and washed with acetone to obtain
2-(2-am no- 2- nethylpropyl) 3- (p-chl orophenyl) - 3- hydroxypht hal i m di ne

hydr ochl ori de, mp. utr Wi

sodi um car bonat e solutlon to obtain the correspondi ng phthalimdi ne base,
mp. 208-10[err]., (recrystallized fromethanol). 10 - Anal . Calc'd for
[err]: C, 65.35; H 5.79; N, 8.47, d, 10.72. 10 Found: C, 65.48;

H 5.75; N;Ig 43; d, 10. 88. Slnllarlymﬁ%gg fol | owi ng cdnpounds are10 |

pr epar-ed ﬁ!ﬁnniﬂJuﬁ;;ZPZ—dLa|V d-9b

aryl -1, 2, 3, 9b- t cliyimkyptithdintidihe hydebhalidg 25, dffonded, | whidhrisl tien hewnnaibad ad pEHlﬁ:HpI e%

2- (2- ani no- 2- etH@?%@ﬂ%??ﬁBWﬁ&ﬂ$8%VmB (3, 4-di i odopheny! ) pht hal I ni di ne; 15

2- (2- am no- 2- nethylpropyl) 3- (3 d|ethoxyphenyl) 3- hydroxyphthallnldlne

15 g n

6- am no- 2- (2-am no- 2- pr opyI pentyl) SmQa‘:Ipbmnyl) 3- hydr oxypht hal i i di n
e; and

2- (2-am no- 2- nethylpentyl) -6- chIoro@S (p- é?hylphenyl) 3- hydroxyphthallnldln.

e. EXAMPLE 7. 20 A nmixture of 45 g. of
9b- (p-fl uorophen 3..9b- t trah dro-.2, 2- di.net hyl - 20 »
i m dazo[ 2, 1-a] i s ‘%ﬁﬁ‘& B0, Ry R an § ﬁ?é ollowyy Exanpl-e 2 and 150 m . of 50% ,

hydrochloric acid is heated in a. steambath. After ten minutes a clear
solution fornms; then-solid beglns to precipitate.. The mxture is heated for
an additional ten:ninutes, - and then cool ed, filtered and washed W th
acetone. The solid obtalned Is 2-(2-amno- 25

2- et hyl propyl ) - 3- (p- quorophenyI) 3- hydroxyphthallnldlne hydrochloride,
hydrate, 25 mp.. 177-180[err] dec. The hydrochloride salt-is neutralized
with sodrunrcarbonate sol-ution--to obtain the phthalinidine base, mp. -
196-9[err]. Anal. Calc'd for [err]: C, 68.78;, H 6.09; N, 8.91. 30

Found: C, 68.83; H, 6.18; N, 8.99. - _ A

30 Simlarly 2 - (2 - amno - 2 - nethylpropyl) - 3 - hydroxy - 6 - nethyl

- 3- phenylphthallnldlne and - o - . : b -

2(2- am no- 2- net hyl propyl ) - 3- hydr oxy- 3- phenyl - 4- propyl = phthali m dine are
prepared. EXAMPLE 8. 35 A m xture of 48 g. of - C .
1,2, 3, 9b-tetr ahydr o- 9b- phenyl - 2, 2- di met hyl - 5Hi m dazo 35 . . ' _
[2,1-a]isoindol -5-0ne,. as prepared in Exanple 3, and 150 m . of 50%
hydrochloric acid . is heated on a steambath. A clear solution forns within ,
fifteen mnutes and then reprecipitation occurs. After heatlng an -

additional five mnutes, the mxture is cooled and filtered to obtain B

2- (2- ami no- 2- net hyl propyl ) - 3- hydr oxy- 3- phenyl pht hal - 40 imdine
hydrochl ori de, mp. 252-5[err]. (dec.). ' - - 40
The above- preparéed hydrochloride salt is neutral i zed with sodlunrcarbonate
solution to_obtain the phthalimdine base mp. 172-3[err]. Anal. Calc'd

for [err]: ‘¢, 72. 94; H 6.80; N .9.45 : o o



Found: C, 72.80; H 6.93; N, 9.32. 45 Repeating the above
procedure, the follomﬁng conpounds are prepared: 45

I h - 3- hydr oxypht hal i m di ne;
2- (2- ani no- 2- ethylbutyl) 3- (p fluorophenyl) 3- hydr oxypht hal i m di ne; and
2- (2- am no- 2- net hyl propyl ) - 3- hydr oxy-3-(p-tol yl)- phthallnldlne EXAVPLE 9.
50 A mxture of 33 .g. of
9b- (p- br ojjophenyl ) -1, 2, 3, 9b- tetrahydgo- ? 2- di net hyl - 50 '
i mdaze{ 2 1-2a]] soindol - 5-0one. and 121 —0f _50% hydr nth ari.c az’? lig heat ed
in a ngan]bath A clear solution forms within ten minutes and t
reprecipitation ‘occurs. After - heatlng an addltlonal ten mnutes,: the
m xture i s cool ed and filtered to obt ai n L
2- (2-am no- 2- nethylpropyl) 3- (p-bromophenyl ) - 3-- hydrOxyphthaIinidine
hydro- 55 ‘chloride, mp. 227-230[err]. (dec.). :
55 The above- prepared hydrochlorlde salt is. neutrallzed Wi t h sodi um
carbonate solution to obtain the phthalinidine base, mp. 194-6[err]. Anal.
.Calc'd for [err] C 57 61; H 5.10; N, 7.46. Found: C,. 57 37; H,,5.19; N,

7.29. 60 EXANPLE 10. |
6Q Wen the, pmcedurse of 'ExascrpiEes%'s d#o ">‘nyd,r Ot,yzae a0
appropri at €42 % dgal g I b.o ryﬂ '§ 1 @ t & r'§hy’§r(ﬂ H -
i.m dazo[.2, 1- ]ﬁsﬁn &ol as=de%c béd
.correspondi ng 2-(2- am no- 2, 2 dlalkylethyl) 3- aryI 3- 10
1, 325, 065 : 10 hydroxypht hal i m i ne
-hydr-ohalideﬂls;,af-a‘ogded Whith=i set hgn—nelg,r-g,ll.zeds,tg,p oduce, t he| base-
t her eof -ha\ﬁ‘r@t?_ ﬁo.r%ul?:ﬁ’ 5 %‘\A/ngrﬁ ng eﬁr]aargi [ger%] %asﬁ ol | ows:
[err] [err] [|e¥r]8 & 18 ®# & & H F
o ..'_ - & B | P
i B2l i il EEREIEEREREEER
%o B 'g 'g B A§~f ' g§ . 8§ . 8 8§ p &
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S YEETREIERIETEYEZYE
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EXAMPLE 11. The [err]-acid chloride prepared from 26 g. of
0- (p-chl or obenzoyl ) benzoic acid is dissolved in 40 m. of acetone and is
added dropwi se_with stirring to 35 m. of 1,2- diam no-2-nethyl propane and

150 m. of pyridine. The mxture is stirred and re- 5 fluxed for one
hour and then evaporated to dryness in vacua. The residue is slurried 5

with water and separated by filtration. On recrystallization fron1ethano|
t here i s obtained

2- (2- am no—2Z et hyl propyl) - 3- (p- chl or'dpk¥iy ) - 3- hvdroxyphthallnldlﬁB r_p.
2084210[err] Ln a simlar manner, tExaMm@P ]r.acid halides of the N

appropriate o l’}enzﬁbﬂ pesid @hlmchcnr@srﬂi&om 26 g@roé ai(p:—yﬂlmbenkoyl}bemmé etidl is he
fol | owi ng conpo lved in 40 ml. of acetone -and is added dropwise with stiggng to 35 ml. of 1,2-

2R o AR T 0 L LT, 1 2 W P B e

m p. 177-180[ er k}th ‘water and separated by filtration. On recrystallization from ethanol there is
2- (2- ami no- 2- ne?btw W@mﬂ)—ﬁm@@mh@m Bréi'drwzhthabmdm, Pp.

172-3[err}; and#0¥5210 - 0 ro om) henyl) 3 - .
oyt et | Ina;%;:gw}m cFciiafad sl Bl bl iR o) 7
of 2-(2-anino- ne}@ydnmoga;mét)yl;ﬁe;(ypac(plﬂwr@ph@nyls) h&dﬂaysqlhﬁaﬁymdmhtdnﬁl i m di ne
hydrochl ori de, %ﬁﬁ@%ﬁ ed in Exanmpl tol uenesul ﬁhonyl 20

chloride and 500 %WI*BWT"WF?@WC%’W@F‘P’E‘ Fee BPyHYEeh Giolirs. The
mxture 2(is evazl O ddiRh-h @i irdy B3 p-brbiBpHe®Bia0L BydréicyPalidiaing N Glp. DO WeLN

et hyl acetate araé—swater The et hyI acetate portlon I's dried over:magnesi um

sul phate and then apor dt liig’ eS| du
recrystallizati %‘g L%iﬁ ymf R0~ f_ﬁg@ (;5 ’!;’ _tol

‘1

1,2,3,9 -20tetr EQnd'S ldmejasreﬂ 25

i m dazo[2 1-a] 1ssmpndt9ﬂ-tc5 1d12854p igqned betwem ethyl acetate and. water. .

25 Anal . Calc dTP‘bF‘h P%‘m i Bevavorfg tog 6. 87.
Found: C, 63. 9950, _,12 P tﬁg‘{“ ‘?Tﬁ?ﬂh "“ﬁ‘ gf “of 10 g.

of the abd&ie prﬁﬁcﬁ&q olcstﬂné;rnmh gor: 1, 2 3, 9b tetrah 2,2 - 25

di met hyl - g ? 6‘634,1“1 HW:C%Z@{WC!L 7—603§,|63&§'1 ndol - 5 -
one 30 and ‘B‘I’Xrlso%‘ié 9;8%%83 %ﬁ, R gn room
tem 29 _R&h )s SE .geld@& nsml ch .
contai ns t3e suhqﬂhazlsem&aot A, sulphunc acid is allowed ro stand at room tem-. 30

4-chl oro-2-(4,4 fﬂrnﬁm I nd}?esulli’ tequenched
with several %E;ﬂi{ )'%ﬁggﬂ% f&u&&% ncentrated
sodi um hydrOX| dg,dﬁ)gidy mmn @er&@ded ﬁasﬁﬁpﬁﬁa and washed ¥

with water3d On &&ysmlhzatmecfroys bll t:bat usoobtdnetbm(gtlﬂerqdﬂen H2eSFdihyds- Zsﬂmral nesh

5- (p- chl or ophen}? d-l ,’1- 3 ol- ,mp . 201—3°C, .
3, 3) - di et hyl - g}i ‘b"l’Nn?%é D434 err]. Anal. Calc' d
for [err]: C, '69.12; 5 49 N, , 11.34. Found: C, 68. 98 H, 5.41;
N, 9.05; d, 1IM(g,Br) 1637 cm—, 2222—2739 cm—1

40 UV.(95% EroHy max. 222mp  (¢=22,200) _ _ 40

max. 263mu (e== 6,000)
max. 272mp (¢ 5,700)
‘(pH 1) max., 263m4u (e=12,960)

The compound of Example 12 possesses in addition 1o its ann-depressant actmty; .
45 the property of markedly reducing sleep at dosage levels Whlch produce no s:gns;‘ .o 45

of agitation or stlmulauon
EXAMPLE 13;

A mixture of 35 g. of 2~(2-ammo—2-methylpropyl)—3-(p-chlorophenyl)—B-hydroxy—' : s
. phthalimidine hydrochloride, as prepared in Example 6, 25 g. of p-toluenesulphonyl _
50 . . chloride and 125 ml of anhydrous pyridine is refluxed. for three hours. The soluuon{ 50
+ is evaporated to dryness and the residue. partitioned between ethyl acetate. and’ water. | ‘ )
The ethyl acetate portion is evaporated to a solid residue. On recrystillization from <
ethanol there is obtained N-(2-[3- (p-chlorophenyl) -3-hydroxy-2-phthalimidinyl]-1,1-
dimethylethyl)-p-toluenesulphonamide, m.p. 225—7°C.
55 Anal. Calc’d for C,H,,CIN.O,S: C, 61.91; H, 5.20; N, 5.78; Cl, 7.31; 8, 6.61. 55
Found: C, 61.83; H, 5.00; N, 5.63; Cl, 7.43; S 6.82.
A solution of 15 g of the above-prepared N-(Z-[3-(p-chloropheny1)-3-hydroxy-2-
phthalimidinyl - 1,1' - dimethylethyl) - - toluenesulphonamide and ™ 40 ml. of
: 909, sulphuric acid is allowed to smnd at room temperature for forty-five minutes.
60 The reaction mixture which contains the sulphate salt of 4’-chloro-2-(4,4(5,5)-di- 60
methyl-2-imidazolin-2-yl)benzophenone is quenched with several times its volume of
ice-water and neutralized with concentrated sodium hydroxide solutlon The solid is



IR (KBr) 1637 cnierr], 2222-2739 cnierr] 40 U V. (95% EtoH) max.

222[ err] (e=22, 200) 40 max. 263[err]
= 6.0 e= H1 263[ err] (e=12, 960)

The conpound of Exanple 12 possesses in addition to its anti-depressant

activity 45 the property of markedly reducing sleep at dosage | evels

whi ch produce no signs 45 of agitation or stinulation. EXAMPLE 13. A
mixture of 35 g of | 25

2-(2-am n? 2- et hyl propyl) 3-(p-chl oy gﬁgenyl) 3- hydr oxy- phthal i nj di ne
hydroc as prepared in Exarmll 2 25 g. of p-toluenesul pholiyl 50

chl ori de and. sapzatemand eﬁmmhmdm&soayémdﬂammbﬁm&em weﬁitdfsqp-cm&bee hours. The
sol uti on 50 phegy W:é dro-@d(or é'ﬁb}d iyl Haimiflazofi2y1-s Hsoindehe- Okanpl 1¥9oned bet ween

ethyl acetat & Ythe %%F% gg@q{‘%"q‘gﬂ ed to a
solid resi du Qer g :tg f_,;]";;;’f; %) %ﬁ% ned 5

N-(2-[3-(p- chimma ﬁlﬂy “iloglif® MThe bk abdpoied ydrinest sl vacuo. The :
di,met hyl et hyz Sldpﬂts ds?Pﬁlpted Q'ﬂﬁf rQPf&WmnﬂonAnal Calc'd
for [err]: C, e'e s A, glipehyl- 2-4mid o g C

0 her ¥ -1--8
61.83; Ih S. @azgﬂxc N, gﬁ ,c, 1 3,195 ,%thttllmrsoof 15 g. of 1he
above- prep par Gdund: 5296 NOS. 20 05 2953, -3 hydroxy-2- phthalimdinyl - 1,1 -
di’ met hyi et hylé‘ 15 F%T‘u@%%?g%? de and 40-n: of 90% sul phuric acid
is allowved t &St ErRICPAR) 45 efor fortyflve m nutes. 60 The
“reaction mxture which contains tmmﬂmmﬁte salt of :
4' -chl od®- 2- (4 A(Iﬁlxﬁ)e-tdlng FR-@eaming ylmd»alz-érl(p ﬂuoﬁspbdn pEhylophenonds i s
quenched V\ntr}’o tﬂikimh%‘ 't‘?lon esypliopi ehle uo HI\% th.‘;‘@ ized with
Cbneontrat o0 T L AT s CHTEAR Sk oy i
1,325,065 - to diyness. The reszdue is recrystalhzed from - ethanol k3 oBﬁﬁaV Bdpaaaowashed with

water. &h re@h petd a-wdr@aerabrhahm@mé]-i,é-dm@akmﬂhp-@lwsuhhwe, mp. 20

phenyl) 2, 3- )= di dazo[ 2, 1-a] i soi ndol - 5-ol
mp. 199- 20: &f‘ 5] ,a§3£58 65'@%2?’% ’ﬁ’e?zl)a to that obtained in

Exanple 12. A s IoﬁBZ gfof N-@ [g-(p—&iomphdnﬁ)-m-hmtaymphqhdﬁﬂdinyl] 1,1-

5- (p- chPdrop y thgl egl 50 ml fOQOA, sulphuric acld is allowed 25

'3, 3) di. et hyI ﬁﬂ&n&ﬁﬁ/ﬁ%@ % Jye8 ute et hanol
is 5 satur atq 51&.&%1@ Re-w z@@witsc z«.ea@ﬁédat ed to

“dryness in vaskm hﬂanmdeesslmthmeThssdadus sepdraret. wadt Waslztl th vet @phoead separ at ed

by 11t Pt il ja et ip ohtaiaed d p-digdtat e, 30 h
o)tgt a: ned 4! 0%%0@?5 ! 1,%@5‘% Kﬁﬁ% W 2-yl )benzgphengLZ '

- hydr ochl or i d@oundy IC; 72X885H 91I‘N 9 C.
IR (KBr) 1658 cm 2, 22732278 co—* . o -
35 UV (95% of EtoH)max 260 mg  (e= ,760) 35
max 272 mu (= 5,000) '
(PH1)  max 252 mp  (¢=13,000)

On treating S-(p-ﬂuorophmyl)—2,3-dlhydro-z,z-mmeﬂlyl-SH-nmdazo[Z,I-a]1so-
indol-5-ol with hydrogen chloride, there is obtained 4’-fluoro-2-(4,4(5,5)-dimethyl-2-
40 imidazolin-2-yl)benzophenone hydrochlonde m.p. 203-—5°C. 40
L Anal. Cale’d for C,,H,,N,FO.HCI: C, 64.96; H, 5.45; N, 8:42. . .
Found: C, 64.79; H, 5.47; N, 8.39.
IR (KBr) 1658 cm“1 2600—-2941 cm—1
ULV (isopropanol) max 250 mp (-e=-12,100)

45 EXAMPLE 15. - 45
_ - A mixture of 27.5 g. of 2-(2—ammo-2-methy1propyl)—3-hydroxy—B-phenyl—phthal—
* imidine, 20 g. of p-toluenesulphonyl chloride and 200 mlL of pyridine is refiuxed for
eight hours. The solution is evaporated to dryness. The residue is triturated with
water and separated by filtration. On recrystallization from 959 ethanol there is
50 " obtained - /N—(Z-[3-pheny1-3-hydtoxy-Z-phﬂ1ahm1dmyl] 11-d1methy1ethyl)-p—toluenc- )
sulphonamide, m.p. 197—200°C.
Anal. Calc’d for C,;H,N,80,: G, 66. 64, H, 5. 81 N, 6.22.
“ Found: C,6630H570N613 :
: A solution of 17 g. of N- -(2—[3-phmyl—3-hydroxy—z-phthahmldmyl] -1,1-dimethyl-
55 ethyl)-p-toluenesulphonamide in 50 ml of 90% sulphuric acid is allowed to stand at 55
room temperature for forty-five minutes. The solution which contains the sulphate
salt. of 2-(4.4(5. S)-dlmethyl-z-1m1dazohn-2~y1)benzophenone is quenched with several
times its volume of ice-water and reutralized with concentrated sodium hydroxide
solution. The sohd is separated and’ washed w1th water. On recrystamzatnon from



10 Anal. Calc'd for [err]: C 61.90; H 5.19; N, 8.20; d, 20.30.
10 Found: C, 61.59; H 5.29; N, 8.20; d, 20.53. IR (KBr) 1670 cnferr],

2558-2941 cnferr]. U V. (Isopropanol) max. 263 [err] (e= 12,460) EXAMPLE
14. 15 - A mxture of 32 g. of ' T

2-(2-am n&é met hyl propyl ) - 3(p-fl uorophenyl)-3-hydroxy- 15 phthal i m di ne,
22 g. of p-toluenesul phonyl chloride and 200 m . of pyridine is refluxed
for jei ght hours. The solution is evaporated to dryness in vacuo and the
resildue is partitioned between ethyl acet ate and water. . The et hyl .acet afe
portion is e‘\?aoorated to dryness. The Pé%%%ue is recrystallized -fror%u

et hanol to obt ai reddd &he[r&:s(dbdnw@rpﬁen 1243 -dihydro-2,2-dihydro-2,2. (or- 3,3-dimethyl-SH-

phenyl ) - 3- hydr oxylmzlm he]llsomd‘ﬂ-ﬁ 2111—212?ftet hyl.et hyI ) - p- t of tiene-sul phonam
de, mp. 20 206-% 5@* 7ﬁer’Pé?’If 10.67.:64. 09;. H, “5.37: N, 6.30.
Found: C, 64.25; 5 sol ution of 22.g. of N—(2- :
[3-(p-fl uorophenwk)(KBr)hydrcﬁ.xyzﬁs.szmm}m—m dinyl]-1,1- 25 ;- .- : ‘5

di met hyl et hyl ) - p-WBI(BEé@WWMMG(G?M,% m . of 90%. sul phurl c:acid is
allowed 25 to stand’ ahﬁ:,g m‘&gr forty five minutes. The

m xt'ure whi.ch contai ns phat"é ki _

4' -f| uor o- 2- 34 4(5, On diei’tmghy-lphﬁyll-zgﬂ-dwz,zqoﬂ-ﬂabhbﬁ mptﬂmme,wﬁsoquenched
with severall®t nerdol-f-ol with hyrhegmGhlom@eﬂmatselbtaamjl-ﬂei@i)dmeﬂuﬁl-mdmhn- 10

concentrat ed sodi R 8&3&‘5{1 ﬁ?ﬁ% separat’ed and washed
with water.. On r&?ﬁmsgd; élgh BEAT |on’ rom’ e\gﬁy‘? acetate there i's

obt ai ned 5= (p f 1 UBA em,slcbn dwdmet 30 2;,2(or - . - i

3, 3) - di et hyf - 5HY-K aepzwl)znaa]%%wﬁrﬁw&@ol m p. 194- 60C Anal - Gal ¢ d Bor

[err]: C7296H578N945Fﬂf% .88; H 5:91: N, .9. 45. IR
319

(KBr) 1658 [err] 22A3madd8 of akkle. 3 2-- 3 ie5-Gioio ey -lerr
(e= 5,760) droxyphthalumdme, 10 g ‘of p-toluene-sulphonyl: chl&ﬁ%?iﬁ-rm?lﬂffi‘nl & p )3 5 000)

i pefiuxed ggt orated to dryness and the residite is
), s (SRR B %ﬂ%&fﬂhﬁ%’%ﬁmﬁf@ﬁ%

i ndol -5-0l wth tbydﬁoggeyl)-r-h}dafxy-d@hthmﬁmm]l 51- thy1et8yl)-p-toluenesulphonamide,

4' -f 1 uoro-2-(4, 4(!159 4-d’r"1€et h [-2- m-dazol i n-2-yl )benzophenone

hydr ochl ori 2@ m d ,, 2BI'SO C,5671 H475 N,530.% 40 Anal . Calc'd far
96; A

err]: C 6 AD sl " ’ . “hvibox 1139, |
EKBr% 1658 cnfer r111 dnﬂﬁ%@%&olg‘l o :ﬁmhld b%g%ﬂ&&ﬁﬁb@%% rr]

e=12, 100) -4 5 10 stand at foom ‘temperature for forty-five minutes, hirh: contains
E,r 5 A m- xt Lr \z - of 4’-brom0u(4,4(5 5)-d1methy1—2-m%§%y1;§enzophcnone is
eg wi

% O sev s its Vo ice-water and, neutralized concenyrated 0
2 (-2 no- B ot (R o e o slae o ke ot sepesizad i cpeegyed, 3
p-tol uenesul phonytyswillifagen €rem cedgl 2@@tejkherecih opu,amedjﬁ-@ebmmopheiyl)-waeuxy&m
2,2(or 3,3)-dimethyl-5H-imidazo|2,1-4]isoindol-5-0l, m.p. 192—4°C '
. - Anal. Calc’d for C,.H,,N, BrO: C, 60.51; H 4 79; N 7 85. 3
35 Found: C, 60.51; H, 4.82; N, 7.82.  :. : P 35
IR (KBr) 1639 <:m-1 2273—2778 con
UV, (95% EtOH) max. 224 my  (e=24,400)
. . mak. 263 mp (e= 6,780) "
e max. 275 mtl" (8— 6400) L e .
40 (pH1) max. 267 mp (e=13,640) R T 40

On treating 5-(p-bromopheny1)-2 3- d1hydro-2 2 dxmethyl-SH—nmdazo[Z l-a]lso-
indol-5-ol with hydrogen chloride there is-obtained 4’-bromo-2-(4,4(5,5)-dimethyl-2-
» imidazolin-2-yl)benzophenone, hydrochloride. m.p. 222—5°C.,
= ~ Anal. Calc’d for C,,Hy, BrNO.HCI: C, 54.91; H 461 N 712. S
45 Found: C, 55:09; H,4.67; N, 6.75." _ . Com i 45
" IR (KBr) 1661 cm*1 250022941 cm“1 L S AR
-',U V. (Isopropanol) max. 267 m,,u (e— 14,500)

B . EXAMPLE 17. g i

: When the procedure of Examples 13—16 is repeated to react the appropnate

50 2—(Z-ammo-2-alkyla.lkyl-3—aryl-3-hydroxyphthalumdme hydrohalide : with “an"aryl -or 50
alkyl sulphonyl halide, there are afforded the following N-([3-aryl-3-hydroxy-2-phthal-
imidinyl]-1 1-d1alky1a1ky1)sulphonam1des () which are then contacted. with-sulphuric
" acid” to " afford ‘appropriate sulphate salts of 4,4(5,5)-d1a1ky1-2-mudazohn-2—yl ‘phenyl
" aryl ketone -compounds (II) which ‘are neutralized to afford appropriate 2,2(or 3,3)-

55 .d1a1ky1-5-aryl-2,3-d1hydro-5H-1m1dazo 2, 1-a] isoindol-5-ols - (IXT) which may.be. acidi- 55
. fied, e.g. with hydrochloric ‘acid, to afford ' the corresponding -4,4(5,5)-dialkyl-2-imid-
- azolin-2-yl-phenyl -aryl ketone acid-addition- salts (IV), e.g. the hydrochlorides, which

compounds (I), (II), (III) and (IV) are depicted by the following formulae:




ei ght hours. The solution is evaporated' to dryness. The residue is
triturated with water and separated by filtration. On recrystallization
from95% ethanol there is 50 | obt ai ned

N (2- [ 3- phenyl - 3- hydr oxy- 2- pht hal i mi di nyl ] -1, 1- di net hyl et hyl ) - p-t ol uene-
50 sul phonam de, mp. 197-200[err]. Anal Calc'd for [err]: C, 66.64; H,
5.81; N, 6.22. Found: C, 66.30; H, 5.70; N, 6.13. A solution of 17 g. of
N-(2- [ 3- phenyl - 3- hydr gxy- 2- pht hal i m di nyl ] -1, 1-di met hyl - 55

et hyl ) -p- toluenesulphonanlde in 50 m_. of 90% sul phuric acid is al]Jowed to
stand &t 1955 room tenperature for. FEA%99% | ve mi nutes The&sglutroﬁ whi ch
cont ai ns” t he sul phate salt of

2- (4, 4(5, 5)-di net hyl - 2- |pldaz lin- %Lyl)be oph? |s quenched with
several tines its volune wauemmaﬂd #2d with concentrat ed
sodi um hydr oxi-de sol ution, mlmé S S¢ sg Q hﬁfd washed with water.
On recrystalllzatlon froMh 14" - Bt

1,325, 065 14 et hanol there i s obtained
5- phenyl 2, 8- di hydro- 2, 2- dlhyq %52 (or 3, 3-. |netnyl-5H- S

i m dazo[ 2, 1- a] i sai ndol - 5gql,. a211-21%.C, - pgcalc' d-for f[err]: C
'77.67; H, 6:52; N, 10. 07_ ' Call 44; “64 N, .9.87. 5 I R
(KBr) 1645 [err] .. 2273 O n#enr] U V. () BT max 260 [err] (e=
4,900) max 272 (e= 4,44) I(v.grhl) max 250 mferr (e=13,480) On treating
5. phenyl - 2, 3-di hydr o- 2, 2( or'™¥8, 3) - di net hy! - #ii mi dazo[ 2, 1-a] i so- 10

i ndol - 5-ol vM&H&dnyd;manR‘chtnﬂRd&gdetﬁhﬁmelo&s obt ai ned

2- (4, 4(5,5)- dlnethyl -imdazolin- 10 .2-yl)- benzophenone hydr ochl ori de,
mp. 174-6[err]. Anal Cal c':d .for [err] C, 68.68; H, 6.08; N, -8.90. Found:
C, 68.86; H 6.07; N, 8.87. IR (KBr) 1645.[err] 2564- 3077 [err] 15 u. V.

(i sopropanol ) max. 249 n[err] (s= 12, 940)

15 EXAMPLE 16. A mxture of 16.8 g of '
2-(2-am no- 2- et hyl propyl ) - 3- (p- bromophenyl ) - 3- hy- droxyphthallnldlne 10
g. of p-toluene-sul phonyl - chioride and 100 m‘. of -pyridine is refluxed for
eight hours. The sol'ution is evaporated to dryness and the: residue is 20
partltloned bet ween ethyl acetate and water. The ethyl acetate portion is
evaporated 20 to a solid residue. On recrystallization fromethanol there
is obtained N-(2-[3-(p- bronophenyl)- 3- hydroxy 2- phthalrntdlnyl] -1,1
-drnethylethyl) p- toluenesulphonantde - '



mp. 234-7[err] Anal. Calc'd for [err]: C 56,71, H 4.76; N, 5.30. 25
Found : C, 56.91; H, 4.65; N, 5.45.

25 A solution of 11 g. of

N-(2 [ 3- (p- br odphenyl ) - 3- hydr oxy- - pht hal i m di nyl] -
1- di et hyl et hyl ) - p-t ol uenesul phonam'de and 50 ..
is allowed to stand at roomtenperature for forty-five mnutes
sol ution which contains the sul phate salt of
o5

of 90% sul phuric acid
The

4' - brono- (4 5, 5)-di met hyl - 2-i m dazolin- 2- I)benzophenone fs 30 :
quenched wi several tines its vol umeb¥P9%%e-wat er and neutrali zeth
concentrated 30 sodi'um hydroxide solution. The solid is separated and

washed with water. ‘On re- crystall'ization from ethyl acetate, there is
obtai ned 5- (p- br onophenyl ) -2, 3- di hydro- 2, 2(or' o -.
3, 3) - di net'hyl - 5K i mi dazo[ 2, 1-a] isoindol-5<o0l, np. 192 4[err]. -Anal lc' d
for [err]: C 6pP.51; H 4.79; N, Z.85. 35 _ Found: C,_ 60.51; H 4.82; N,
7.82. 35 IR [KBr) 1639 [err] 2@73 2%‘78 cnﬁ’err]w V. §95% n 224
[err] (e=24,40D) -max. %263 Pe e= 6-3780) o @5.5[ e-gr]E ?go ) 40
(pH1) max 267 [err].g_e 13-=64_§).5 g g g g: g 2 = g 5 40
On treating Zg.g,%.'é‘.z.o'g- '§-=’§,§z§"
5- ( p- br omopheny]| %: 2g3£ rfydtﬁo dlmgﬁy&'ighéﬂ (%ztg[ Zsl_--g] %08 i ddpl - 5- ol
with hydrogen chBorfdeltHra; i abt A natl & -Br oko-2- @,ﬁ(SAS)G‘di&retah | - 2-
i m dazol i n- 2-yl )')benzophenone, hydrochloride. mp. 222-5[err]. Anal lc'd
for [err]: C 54.91; H 4.61, N, 7.12. 45 ... -Found: C, 55.09; H:.4.6[7;N,
6. 75. 1 . ~ "'s%" g.]_-‘ - _';-.[4_5 I_B%(B% 161
[err] , 2500- 2P erf] . & Bl spppaho % 267 |Eeg 145 -
EXAMPLE 17. Whep th'% o@d@reaof"i na eg 18- 53 gep atg@d dogedclt the
appropriate 50 2- (2-am no- 2- al kyl al kyl - 3-aryl - 3- hydr oxypht hal i m di ne
hydrohalide wi-fh an aryl or 50 alkyl sul phonyl halide, there are f orded
the follow ng N([3-aryl-3-hydroxy-2-phthal- - .- =
imdinyl]-1, 1 | &kyl ) Bul Bhopa® d8s. B )EWE cEaBe Bheéd confacBed with
sul phuric aci tga%o% @pﬁ p ig?e%ugjh te'gs t-%oé g -g’ ';? %e
4,4(5,5)-di al ky] =2-T'm dazol i n-2-y phenyl” aryl ketone .corrpoum?s FII)
whi ch are neutrplized to afford appropriate 2,2(or 3,3)- 55
di al kyl -5-aryl -p, 3-di hydro-5H-|m'§azo[2,1-a]isoi ndol -5-ols (111) which may
be acidi- 55 flgd ge.g. gv &h gydgoaghl gri § agi to & fgradg’ tghe.
cor r espondi ng&4 5_‘;3"5 c;Qdi I I%Z-@m’ -%zgli - 22y F pRengl 2r @ tghe
aci d-addition sh Sh(lé ,_E,e&,_g.th% dggocgloi S ch C urgs (] ) ,
(rr)y, (rer) and fl\ﬁ are depicted”by the follow ng fornul ae:
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15 1,325,065 [err] [err] [err] wherein
[err] and [err] are defined bel ow 1,325,065 [err] [err] [err] 29 17
1,325, 065 —1/-EXAVMPLE 18. A solution of
25 g. of the aroyl benzoic acid A 75 m . of toluene and 40 m. of the
gemdi al kyl substituted 1,2-dianmine Bis refluxed in a flasageqw pped with a
wat er separator. After I’ef|UXI ng for 19 hours the solution is extracted
wi t h wat e; and then 55 evapor%ec to dryness The residue cgnprl ses
the 9b-atyl-2. 2-dialkyl-1_2 3 ah-iaf e

hydr o- 54 mdazo[2 1- a]|50| ndol - mﬂwm@m t he ITB.J or product 38 g of this
product and 32 §.solpfion t%lwdrtbsub&&imwlmdmdi imdieof itolued&d M0 mlod¢f pyri di ne are
refluxed for gﬁﬁ}? su ?;i‘d t§'ssol“ nlg@&% %@’s"%“’ fAd t he residue
I's dissgl veds Po % Z&'f 2N6HJ3¢l-2] whgp{,gg RersOl 1 d 51 S

col | ect ed . andydr@sH-yhitlab] ZﬂaﬂxsmﬁtlogS-mG%th&ﬁm]or product 38 g. of this product *

9b-aryl -2, 2- d!ildeaM( | of jp-tpluchesylphongl qhlgriged mo‘zl peftmﬁﬁ}l]l% Afiuged |for 19 51 -

i m-dazo[ 2, 1% “ﬁdmé’{g s it g 1= cnent i oned
conpoung D, 1-2»% ks d)sH._ n stapg at
room terrperaisuiﬁdbl-i-afem5 m- nu‘t es mxture is uenched w th several
tiges its voI flasy m&ﬁ’&nedrfe@m“@ﬂ ééi &M“& powricrasided 15

sodi um hydr o 1‘1@ b mwﬁg_‘_%l FaP e MR DEE B th water and
crystal 15 15 sddiva Eﬁiokﬂ%oﬁm&ul i€ i i Svdeh ms&ﬁwemcrysmg ethanol ,

to give the HGiscdrrpin- a&p&blmchytelhaao ethanol to give the 5-aryl-2,3-dihydro- -

3, 3) di al kyl 2 ‘?"I é‘g J;E@”ﬂﬁ e ¥adyes dorj ve val ues
for [err] anﬁm ﬁ: %ve?l’fle 5 28T & m?lgcf“f'ovm ng
corrpounds are t ere%y prepared: [err] -
| R £00i b
B ,‘1 E

- liliy
5 .

S a—n—:e

20

” wherein ‘R‘, R%, R3, RS, R® and R are defined asfollows:



[err] 20 [err] [err] wherein [err] and [err] are defined as foll ows:

1, 325, 065 18 [err] [err] [err] 19 19
: 1,325, 065 19
VWHAT WE CLAIM1S:- 1. A conmpound having the general formula: [err] 5
[err] (I1) wherein [err] is phenyl, nonohal ophenyl, dihal ophenyl,
nmono( | ower) al kyl phenyl, di- (lower)al kyl phenyl, trifluoronethyl phenyl,
nono(lomer)alkoxyphenyl di (I ower) - aIKOﬁ%phenyl, thiényl,- pyridyl,
furyl or 5% 7.8 - tetrahydro - 2 - hyl. . [err] is -hydroger8:
hal ogen, &Wno, . | ower (al kyl) anino, (I ower)alkyl - or 10 o
(1 ower)al koxy; [ery]- 1s hydrogen when [err]. ~and [err}- are dissinilar and
when [err] and [ &rr] ~10-arethe sane they are ‘both selected: fro
hydr ogen, hal ogen, (Iomer)alkyl and (| ower) alkoxy,,[err] and’ [err] are
(1 ower) al kyl attached to. the same. .carbgn atqm and X is .an anion -por i on of
a phar macol ogi gall y acceptabre a -d ad§1t|od§salt§12 coanUnd ngording
to daim1l in which [t T] a§d '] arg, met I$gr§ups,. 5 -g BOE3 A
conmpound ageog di g 't 0501 ai .l %? mhéreln er }Eahafggr & eSbokl ..
hydrogen 15 %tjons., 4.8 5_(pécqﬁo§gpheﬁgl) - hgdrd- Z2@rg g
3, 3)-di met hyl - 9ii T8 d@Z o2, & il* inBol 8518 58 B %g g 4
4- Chl or o- 2- (4, 4(B, %" i "Bt il P~ i Baze! i - Eﬁ'y@'-ﬁehiorﬁte’ ne & &
hydr ochl ori:de. 6@;;5¥(p-FIuorqphenyI)AZIBTdihydro42;2(or' Lo s
3, 3) - di met hyl - 3H-i mi.dazo[2, 1- a].i so- - 2Q indol -5-o0l. ST _—
B, PR EEBEERREE EEE R OEE
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7. 4'-Fluoro-2-(4,4(5,5)-dinethyl-2-imdazolin-2-yl)-benzophenone
hydr ochl ori de. 8. 5-Phenyl -2, 3-di hydro-2, 2(or
33)-dinethyl -5H imdazo[2, 1-alisoindal-5-0l Q-

— 2-(4,4(5,5)-Drmethyl-2-1m dazol i n- 2-yl ) benzophenone hydrochl ori de. 25

10. 5- (p-Brono ' ro-2,2(or 3,3)-dinmethyl-5Himdazo[ 2, 1-a]i so-
30 11. 4' Bro ﬁwhﬂﬂmgnmwu“mﬂ hyl - 2-i m dazol i n- 2-yl )benzopl]_enone
hydrochl oride. =12¢ " WA conpourid according to Claim 1l substantialy as
descri bet herein. and shown with ré*é¥ce 1o the exanples—36—— . 13.
A progess Tor tha-hi-L g ie4-0of - an. aci.d.addition salt . .form of conmpound of
35 the formil a; ]A@bmpoukid Kakingiths genadldormuled or a conpound havi-ng the gener al
formula: [err] 20 1, 325, 065

20 wherein [err] "and [err] are-as ddfiopatl in Caim1l which conprises
treating a conpound of the foﬂﬁifﬁg ®[ wherein [err] and [err] are the
sane as defined above and [er# gy organo- 5 sul phonyl group, wth
a strong acid to formthe aforesai dhacixd additian salt and, if 5 a
conmpound bf -fermul a i1 i-s desired, contacting the salt wth a base. 14. A
process accordi‘ng"to Craim 13, .in which R and [err] "both (Bethyl groups.
15. A process..according to Caim1139r 14, in which [err] and [err] are
Bot h hydr ogen::atons: 10 .-- - -~ "1.6. A process according to .any one of

4
Aains .13 to 15, in which.the strong} ?:ﬁg acid used is sul phuric-acid. 17.
A procéss acctording to any on i 13 to 16, wherein [errd is

(1 ower)s al kylsul phonyl-; : phenyl 8 % monohal opheny! sul phonyl ,
di hal ophenyl-sul‘phonyl:, - nono( 1 ower ) al k¥ phenyl sul phonyl , L
- di (I oner) al kyl phenyl sul phonyl or (Il ower)al koxy- 15 18.@A process for the
preparation af..acid.addition. salts havi ngm;*r;ﬂe geoageghkfor la: [err]
wher ei n [ er rghere@NR: X plieRyla monbbilophenl, j dihalop on wny es contacting
a conpound Himwi lplreyl{om@{nf?ﬂphmsil, orm°1;°g‘,’,‘”§°’_ ““‘“Y%‘:.? 5:1’2 - n:;phvg:yl;
[err] wher eigkopsphsayl r‘ﬂg’f’le 7%} o ol SpHEGES ol NeWwajikyle, omi th a
phar maggl ogiq, o¥y; AGCS B whéal REand R aﬁeﬁs@mhs@%;ﬁlmg o Cllfim
18, wherei séiitCith tha ekctbd)trhnmr?% Bt wer :

) ereln [ﬁkéoxy; R andéﬁfre (Elovlvser)alﬁyl attachigli to k; ad};x,{;:ncsalton atom and X is an
. anion portion of a pharmacologically acceptable acid adaitt 5

Claim 1 hich Rt and R® are methyl groups.
15 5 comboumd acconting to Cltim 1 or 2, wherein R and R are both hydrogen 13

. Ao §-(p-Chlorophenyl)-2,3-dihydro-2,2(cr 3,3)-dimethyl-SH-imidazo[2,1-a}iso-
' : indol-5-ol. . i deochloride
. 4’-Chloro-2-(4,4(5,5 -dim¢1:hy1—2—mudazohn-z-yl}—benzophenpng hy oride.
20 56 45-@-%1(1)101;51)31(11}1))-2,3-dihyd:ro;Z,Z(gr _‘3,.3):-d1methy1-5H-mudazo[2,1-a]1so- 20
A imethyl-7 imidazolii-2 hydrochloride
. 4- 4,4(5,5 -mmethyl-zﬂmudaz_oﬁn-Zhy!)-l_aenzophenonc_: Ty .
5 g-lftfgg;fzz,;(-éiéyﬁr)o-z,xor 3.3)-dimethyl-SH-imidazo[2,1-a]isoindol-5-ol.
' 9. 2—(4,4(5,5)-Dimethyl-Z-imidazolin-z-yl)benzopher.mge hydroclgloglde. - y1aii %0
25 SN "'i‘-5'-(15-Br0riiopheny1)-2,3—dihydto—2,2(or' 3,3)-d1methy1'-5H-'-'1m1d.!_lzo[:‘, .-a]_lsoj
e - Brow ,5)-di imidazoli hydrochioride.
- 7 TT, ‘4-Bromio~2-(4,4(3,5 -duneﬂlyl-Z-mdazohq-z-yl)bmop_hmone ydroch
s ]i%. &-compouﬁé é::‘::(br’di)ng' to Claiin 1 sibstantially as described herein and'shown

e e for the preparation of an acid addition salt form of-compound of 35
the formula R
¢ ||2 )
] R3

with a strong acid or 2 compound haying the general formnla: .- . -

> ® b R"
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20. A process according to Claim118 or 19, wherein [err] are both hydrogen
25 at ons.

25 21. A proce ] Orm o :

of formula with a strong acid or a conmpound havi ng t he general formula
[err] 33 21 1, 325, 065 '

21 wherein [err] and [err] are as defined in Clalml whi ch conpri ses
treating a conpound of general formula; [err] where [err], and [err]are as
def i ned apové#®and [err] is an organosul P81 5 group. with a 3raqng
aci d, - aryf; lf a GRARORARIOR, ﬁcramlkaaﬂelasld&neteﬁi(cmd..u,ftmatc'"hﬂm’é pr oekrct
with a base. 22.admpouwdefte fagmbr: di ng t o ~Chait 2%~ wherein [-err] and [err]
are both nethyl groups. 23. A prqgess accorckt. ng to Caim21 or 22, wherein
[err] and [err] are both hydrogen -_-'-"___-.";mgc -NH-RE 24. A process
according to any one of Caims 22 T eﬁseLn the strong acid 10 used
I's sul phuric acid. 25. A process "éccordl"hg to-any one of Clainms 21 to 24,

wherein [err] re se phen haI nyl R
di hal ophenyk, no BE‘% %/&:Feﬁn gdﬁl ‘Qr ding to
outn ulaﬂliéfﬂésﬁ

any one of ai N ctﬁ@{mm gene aI .
formul a: 14. A process according to Clalm 13, in which R* and R® are both methyl groups. 15 i
[err] is prepar ed érpgoa%scenﬂﬂj%ﬁﬁlaamulhgr Y, movhish B andrB\ara Ryt hydrograner al
formula: [efpr] (4 brodess2abrdify fol e 06 Cllffls! Aed B 1 1027.

A process accorddcmglsgdess%)pess rlIggtrjbsatmgntla Iy ass descrlﬂib@lac he?eﬁtlmrll1 and shown

20 with reference t4. moce%anté@s o 28Y eres apctﬁolwﬂ RE ds @vm)m 18"
substantially asanﬂ' 0£§?ﬂey i ’no‘n e e E%ﬁl ’exanpl es.
29. A procegs ac;gigf; ﬂd,a?lo cal stanti a %s descriBed herein gsnd
shown 25 Wi th risf&peesefot the i)t’q&raﬁmﬁ]ﬁhésddmon salts having the general formula:

25 30. A conpound pr epar ed by a process accordl ng to any one. of CI ains 13

to 17 and 27.

- e &

wherem R1 R2 Re, R‘ R and X are as deﬁned in Clalm 1, whxch compnses contactmg.
a compound havmg ‘the formula : . .

20

wherein RY; R’g R“ R+ and R3. are the same as deﬁned above, w1th a pharmacologl-
cally acceptable acid.
19, A process according to Claim 18, wherein' R* and R®.are both- methyl groups.
- 20.A process: according to Claim: 18:or 19, wherein R? and R® are both hydrogen
25 atoms 25
- 2L A process for the preparation -of an acid addmon form of compound of

formula
:©\/K Ri .
3 i
R C -0 | »

i _ | .
with a strong acid or a compound having the general formula -~ ¢ & nx o

an

R



31. A conpound prepared by a process according to any one of Clains 18 to
20 and 28. 30 32. A corrpound prepared by a process accordi ng to
any one of Claims 2 C 3 . RCE
conprising a conpound accordi ng to any one of C a| ms 1 to 12 and 30 to 32
I n association with a pharmaceutically acceptable carr G R PORTER

.Chartered Patent Agent, John Weth & Brother Ltd. rﬁ rconbe Lane Sout h,
Tapl ow, Bucks. Printed for Her Majesty's St ationery O‘flce by the Couri er
Pressy” laam ngt on Spa 1973. Publ u,stﬂemtsby the Pat ent O‘flce 25250ut hanpt on

_ _ where R?, R?, R?, R* and R® are as defined above and SO.R’ is an organosulphonyl
§ 5 group, with a strong -acid, and, if a compound of formula Il is desired, treating the 5
product with a base.
22. A process according to Claim 21, wherein R* and R® are both methyl groups.
23. A process according to Claim 21 or 22, wherein R? and R® are both hydrogen
atoms.
10 24. A process according to any one of Claims 22 to 23, wherein the strong acid 10
used is sulphuric acid. .
25. A process accordmg to any one of Claims 21 to 24, wherein R’ represents
(lower)alkyl, phenyl, monochalophenyl, dihalophenyl, monoalkylphenyl or dialkylphenyl.
26. A process according to any one of Claims 21 to 25, in which the compound
15 of general formula: 15

82 0

rb
R
@ill—ﬂr -S0,R7

3 R

.is prepared by organosulphonylating a compound having the general formula:

B2 . ﬁ:.
e al

where R?, R%, R®, R* and R® are as defined above.
20 27. A process according to Claim 13 substantially as described herein and shown 20
with reference to the examples.
28. A process according to Claim 18 substantially as described herein and shown
with reference to the examples.
29. A process accordmg to Claim 21 substantially as described herein and shown
- 28 with reference to the examples. .25
30. A compound prepared by a process according to any one of Claims 13 to 17
and 27.
31. A compound prepared by a process according to any one of Claims 18 to 20

- and 28,
30 32. A compound prepared by a process according to any one of Claims 21 to 30

26 and 29.
33. A pharmaceutical composition comprising a compound according to any one
of Claims 1 to 12 and 30 to 32 in association with a pharmaceutically acceptable

carrier.
G. R. PORTER,
Chartered Patent Agent,
John Wyeth & Brother Ltd.,
Huntercombe Lane South,
Taplow, Bucks.
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